The purpose of this study was to test a version of the Theory of Planned Behavior (TPB) for predicting safe sex behavior in a sample of 228 HIV-negative heterosexual methamphetamine users. We hypothesized that, in addition to TPB constructs, participants' amount of methamphetamine use and desire to stop unsafe sex behaviors would predict intentions to engage in safer sex behaviors. In turn, we predicted that safer sex intentions would be positively correlated with participants' percentage of protected sex. Hierarchical linear regression indicated that 48% of the total variance in safer sex intentions was predicted by our model, with less negative attitudes toward safer sex, greater normative beliefs, greater control beliefs, less methamphetamine use, less intent to have sex, and greater desire to stop unsafe sex emerging as significant predictors of greater safer sex intentions. Safer sex intentions were positively associated with future percent protected sex (p B0.05). These findings suggest that, among heterosexual methamphetamine users, the TPB is an excellent model for predicting safer sex practices in this population, as are some additional factors (e.g., methamphetamine use). Effective interventions for increasing safer sex practices in methamphetamine user will likely include constructs from this model with augmentations to help reduce methamphetamine use.
Introduction
Over 1/2 million individuals in the USA have suffered HIV-related deaths since tracking of these data began (Centers for Disease Control and Prevention, 2007) . One population at elevated risk for contracting HIV is heterosexual methamphetamine users. Compared to non-methamphetamine users, non-injection heterosexual methamphetamine users have significantly more sex partners, engage in significantly more anal sex, are less likely to use condoms, and are twice as likely to have sex with a prostitute or exchange sex for drugs (Molitor, Truax, Ruiz, & Sun, 1998) . In addition, this population is four times more likely than non-methamphetamine users to have sex with an injection drug user (IDU) . Other studies indicate that drug use is linked to sexual risk taking (Essien, Meshack, Peters, Ogungbade, & Osemene, 2005; Kalichman, Rompa, & Cage, 2000; Simbayi et al., 2006) . In summary, this population is at increased risk of contracting HIV/AIDS or other sexually transmitted diseases.
Outside of abstinence, condom use is the most reliable method of preventing HIV infection. However, given that condom use is particularly low in this population (Molitor et al., 1998) , it is important to identify factors which increase the likelihood these individuals will engage in safer sex practices. One model for explaining safer sex behaviors is the Theory of Planned Behavior (TPB) (Ajzen, 1991) , which stipulates that attitudes toward a behavior, subjective norms regarding the behavior, and perceived behavioral control each predict one's intention to actually perform a behavior. In turn, one's intention predicts actual performance of the behavior. The TPB has been successfully applied to a number of health behaviors, including weight loss (Schifter & Ajzen, 1985) , maintenance of physical activity (Armitage, 2005) , consumption of fruits and vegetables (Lien, Lytle, & Komro, 2002; Sjoberg, Kim, & Reicks, 2004) , and condom use among non-drug using populations (Jemmott et al., 1992; Villarruel et al., 2004) .
Although the TPB has received substantial support in a number of populations and for a variety of health behaviors, it is possible that within-group factors may also contribute to one's intentions to engage in safer sex behaviors. For example, among methamphetamine users, level of drug use and intent to engage in safer sex practices may be related. Indeed, methamphetamine use has been related to risky sex in a number of studies (Clatts, Goldsamt, & Yi, 2005; Ferna´ndez et al., 2005; Halkitis, Parsons, & *Corresponding author. Email: tpatterson@ucsd.edu Stirratt, 2001; Purcell, Parsons, Halkitis, Mizuno, & Woods, 2001) , although most consisted of men who have sex with men (MSM). Not surprisingly, methamphetamine use has been related to rising HIV transmission rates (Boddiger, 2005) . Methamphetamine use may act to decrease one's intention to engage in safer sex practices through physiologic means (Parks & Kennedy, 2004) , including reduced ability to obtain a full or partial erection and delayed ejaculation (Bell & Trethowan, 1961; Galloway, Newmeyer, Knapp, Stalcup, & Smith, 1996) , thereby making condom use less practical. Galloway and colleagues (1996) state that increased bleeding and abrasions may occur as a result of rougher sex while high on methamphetamine. Psychological effects of methamphetamine may also decrease one's intentions to engage in safer sex. For example, it has been shown that 88% of methamphetamine users used the drug to enhance sexual pleasure (Semple, Patterson, & Grant, 2004) . Specifically, methamphetamine users describe sexual experiences as being extremely more intense with methamphetamine and the drug is perceived as enhancing sexual performance. Further, methamphetamine users indicate that the drug contributes to their willingness to experiment sexually (Semple et al., 2004) .
Depressive symptoms may also play a role in one's intention to use condoms and reduce one's actual use of condoms during sex. In a sample of HIV-positive women, greater depressive symptoms predicted reduced condom use (Lambert, Keegan, & Petrak, 2005) . Greater self-reported depression is also associated with a higher number of sexual partners and reduced use of contraception among adolescent boys and girls (Kosunen, Kaltiala-Heino, Rimpela¨, & Laippala, 2003) . Finally, depressive symptoms were associated with an increased risk of unprotected sex in a sample of over 3100 adolescent boys (Shrier, Harris, Sternberg, & Beardslee, 2001) . Indeed, there is a high prevalence of lifetime depression among methamphetamine users (Semple et al., 2002) .
A third factor that may increase the likelihood of intending to engage in safer sex practices is one's desire to reduce unprotected sex. Although desire and intent to change are similar constructs, desire can be differentiated from intentions in that desire is more passive in nature compared to the more proactive state of intent. Further, while it is not necessary for desire to occur before one intends to change, we believe a stronger presence of desire to reduce unsafe sex practices will be associated with an increase in one's intent to engage in safer sex.
The present study tests a modified version of the TPB in a sample of 228 HIV-negative, heterosexual methamphetamine users. We hypothesized the fol-lowing factors would be significantly correlated with intentions to engage in safer sex behaviors: (a) attitudes toward negotiating safer sex and condom use; (b) perceptions of the social norms regarding safer sex; (c) perceived control beliefs for condom use and negotiating safer sex; (d) amount of meth used; (e) depressive symptoms; and (f) desire to stop unsafe sex. Further, we hypothesized that intentions to engage in safer sex practices would predict actual change in safer sex behaviors at six-month follow-up.
Methods

Participants
Participants in this study were recruited for a study examining the efficacy of a behavioral intervention for reducing unsafe sex practices in the context of ongoing methamphetamine use (Mausbach, Semple, Strathdee, Zians, & Patterson, 2007) . As described by Mausbach et al., street outreach was used to recruit participants in neighborhoods with high concentrations of non-gay methamphetamine users and venues known to be meeting places of methamphetamine users (e.g., dance clubs, video arcades, street corners). In addition, snowball sampling techniques were used in which enrolled participants referred friends and acquaintances. Finally, referrals and brochures placed at health clinics, health service agencies, and community organizations were used.
Inclusion criteria for the study included being an HIV-negative heterosexual individual who reported they had snorted, smoked, or injected methamphetamine and had unprotected sex at least once during the previous two months. Participants were excluded if they were under 18 years of age, currently had a major psychiatric diagnosis with psychotic or suicidal symptoms, reported consistent use of condoms/dental dam for oral, vaginal, or anal sex with all partners during the previous two months, reported they were trying to get pregnant or trying to get a partner pregnant, or were currently enrolled in a drug treatment program. A total of 450 individuals met these inclusion/exclusion criteria and were enrolled in the study.
Measures
Details of the scales used in this study are as follows. In addition, copies of these scales may be obtained by contacting the corresponding author.
Safer sex practices
Participants were asked to report the number of times in the past two months they engaged in various sexual behaviors including anal, oral, and vaginal sex. For each sexual behavior endorsed, a follow-up question asked the number of times these sexual acts were protected (i.e., used a condom or oral dam). Using these data, we calculated the percentage of protected sex (Protected Sex }Total Sex).
Intentions for safer sex practices
Participants answered three questions regarding their intentions to use protection during sex over the next two months (e.g., ''I intend to always use condoms during vaginal sex with all of my partners during the next two months'') (Fisher, Kimble Willcuts, Misovich, & Weinstein, 1998) . Responses were on a 5-point Likert scale, with 1 0''Very Untrue'' and 5 0''Very True''. An overall intentions score was created by average responses to these items. Cronbach's alpha for this scale was 0.83.
Attitudes toward safer sex practices
Negative attitudes toward safer sex practices were calculated by averaging responses to five questions (e.g., ''I believe condoms interfere with sexual pleasure'', ''I believe that stopping to put on a condom ruins the moment''). Responses were given on a Likert scale ranging from 1 0''strongly disagree'' to 40''strongly agree''. Alpha reliability for this scale was 0.80.
Normative beliefs
Three questions were used to assess each participant's normative beliefs regarding safer sex practices (e.g., ''Most people who are important to me think that I should always use condoms for vaginal sex with all my partners during the next two months''). Response choices ranged from 1 0''Very Untrue'' to 50''Very True'' (Fisher et al., 1998) . Average responses to these three items were used to create an overall normative beliefs score, and the Cronbach's alpha for this scale was 0.81.
Control beliefs
Control beliefs for safer sex practices were assessed using a scale developed by our team. This scale consisted of 18 items (e.g., ''I can use a condom properly''; ''I can interrupt sex to use a condom''; ''I can delay penetrative sex if a condom is not available''. Responses for each item ranged from 1 0 ''Strongly Disagree'' to 40''Strongly Agree''. Alpha reliability for this scale was 0.92.
Intentions for sex
In addition to intentions for engaging in safer sex practices, we assessed each participant's intent to engage in sex over the next two months using the following three questions: (a) ''I intend not to have oral sex during the next two months''; (b) ''I intend not to have vaginal sex during the next two months''; and (c) ''I intend not to have anal sex during the next two months''. Responses ranged from 1 0''Very Untrue'' to 5 0''Very True'' (Fisher et al., 1998) . Each of the three items was reverse scored so that higher scores indicated greater intent to have sex, and the mean of these three items was used.
Methamphetamine use
Participants were asked the number of grams of methamphetamine they used during the past 30 days.
Depressive symptoms
All participants completed the Beck Depression Inventory (BDI) (Beck, Ward, Mendelson, Mock, & Erbaugh, 1961) , which is both a reliable and valid measure of depressive symptoms (Beck & Steer, 1993) . Possible scores on this scale ranged from 0 to 60, with higher scores indicating greater experience of depressive symptoms.
Desire to stop unsafe sex Participants rated the extent to which they agreed with the following statement: ''I want to stop having unprotected sex with my partners''. Response options were on a 4-point Likert scale ranging from 1 0 ''strongly disagree'' to 4 ''strongly agree''.
Intervention conditions
After completion of the baseline interview, participants were randomized, via random number generator, to receive one of two psychosocial interventions. The first was a behavioral intervention known as Fast-Lane, and the second was a Diet and Exercise condition. Details on the content, format, and structure of these interventions can be found elsewhere (Mausbach et al., 2007) .
Briefly, those randomized to the Fast-Lane intervention participated in four weekly 90-minute faceto-face (individual) counseling sessions primarily focusing on helping the individual engage in safer sex behaviors in the context of ongoing methamphetamine use. That is, reductions in methamphetamine use were not emphasized in the counseling session. Participants randomized to the Diet and Exercise condition received four 90-minute weekly face-to-face AIDS Care 19 counseling sessions. Sessions focused on general nutrition (e.g., eating healthier) and tips for a healthier exercise routine (e.g., different types of exercise, benefits of exercise). Participants in the Diet and Exercise condition also received diet and exercise information tailored to the methamphetamine user (e.g., dangers of exercise and methamphetamine use).
Procedures and data analysis
As questions were of a highly personal nature, all participants completed questionnaires through audiocomputer assisted self interview (ACASI) technology, which offers maximum confidentiality and privacy. This procedure involved having participants listen to each question and its corresponding response categories, to which he/she selects the best answer using a computer mouse. In addition to increased privacy, this method eliminated the need for user literacy. Participants completed the ACASI questionnaires at baseline and again six months post-baseline.
Prior to conducting statistical analyses, all variables were examined for normality. To approximate normality, methamphetamine use required a log transformation and depressive symptoms required a square root transformation. To test our hypotheses, two separate hierarchical linear regressions were performed. In our first regression model, safer sex intentions was the dependent variable. Independent variables were entered into the following blocks: Block 10age, gender, and ethnicity; Block 2 0 Theory of Planned Behavior constructs (i.e., attitudes toward safer sex behaviors, normative beliefs, and control beliefs); Block 3 0depressive symptoms, methamphetamine use, intentions to have sex, and desire to stop unsafe sex. For each block, we calculated change in R-square to determine the amount of additional variance accounted for by that particular set of variables.
In our second regression model, follow-up percent protected sex was our dependent variable. Block 1 included baseline percent protected sex and, because this study was conducted in the context of an intervention study (Mausbach, Semple, Strathdee, Zians, & Patterson, in press), treatment condition was included as a covariate in this block (0 0Diet and Exercise; 1 0FAST-Lane). The primary variable of interest (safer sex intentions) was included in Block 2.
Results
Participant demographics and dropout information
Of the 450 enrolled participants, 28 did not adequately complete all the baseline measures. Partici-pants who did not adequately complete baseline measures were significantly older (t02.70, df0448; p00.007) and used significantly less methamphetamine (t0(2.18, df0434; p00.029) than those who completed baseline measures. Of the remaining 422 participants, 228 (54.0%) completed both baseline and follow-up assessments of sexual behaviors. Compared to those who completed both assessments, those who did not were significantly lower in their desire to stop unsafe sex (t0(2.14, df0420, p 0 0.033), but did not differ in any other study variables. Demographic characteristics of the 228 participants included in our analyses can be found in Table 1 .
Predictors of intention to engage in safer sex
As expected, bivariate correlations indicated significant relations (p B0.05) between the TPB constructs of attitudes toward safer sex, normative beliefs, and Intent to have sex, M (SD) 3.9 (0.9) 1.0 (5.0 control beliefs and safer sex intentions (r0(0.24, 0.49, and 0.27, respectively). Safer sex intentions were in turn significantly related to sexual risk behaviors at baseline (r00.28) and follow-up (r 00.25). Our first regression model examined the extent to which safer sex intentions was predicted by TPB constructs (normative beliefs, control beliefs, and attitudes toward safer sex behaviors), and additional factors potentially linked to safer sex intentions (i.e., methamphetamine use, desire to stop unsafe sex, intentions to have sex, depressive symptoms) while controlling for demographic characteristics. The resulting multiple correlation coefficient (R) from this model was 0.694, indicating that our regression model accounted for a total of 48.2% of the variance in safer sex intentions. Block 1, which included demographic characteristics, accounted for 3.4% of the overall variance (DF 02.61, df03, 224; p00.052). Within this block, minority participants reported greater safer sex intentions than Caucasian participants (t02.73, df0224, p 00.007).
Block 2, which included constructs from the TPB, accounted for an additional 31.5% of the variance in safer sex intentions (DF 033.00, df03, 221; p B0.001). All three factors within this block significantly predicted greater safe sex intentions. That is, greater normative beliefs (t08.01, df0221; pB0.001), greater control beliefs (t 02.50, df0221; p00.013), and less negative attitudes toward safer sex behaviors (t0(2.16, df 0221; p 00.032) each predicted greater intention to engage in safer sex behaviors.
Block 3 included additional factors potentially linked to safer sex intentions. This block accounted for an additional 14.9% of variance beyond that explained by demographics and TPB constructs (DF 015.60, df 04, 217; p B0.001). Lower methamphetamine use (t 0(3.10, df0217, p 00.002), greater desire to stop unsafe sex (t 03.00, df0217, p 00.003), and decreased intentions to have sex (t0 (5.70, df0217, pB0.001) were associated with greater safer sex intentions. Also within Block 3, all three constructs of TPB remained significant predictors of safer sex behaviors as follows: (a) Normative beliefs (t06.66, df 0217; p B0.001); (b) Control beliefs (t 02.49, df0217; p00.013); and (c) attitudes toward safer sex behaviors (t0(2.37, df0217, p00.019). Finally, male gender (t02.79, df0217; p00.006) and minority status (t02.27, df0217, p00.024) were significant predictors of greater safer sex intentions within this block. Standardized beta coefficients for the final model are presented in Figure 1 .
Relations between intention and percentage of protected sex
Our second regression model examined factors that predicted follow-up percentage of protected sex. A total of 21.9% of the variance in follow-up percent protected sex was accounted for by the predictors in our model, with safer sex intentions accounting for 4.3% of unique variance. Greater baseline safer sex intentions was a significant predictor of follow-up percent protected sex (t03.50, df0224, p 00.001), even when controlling for baseline percent protected (t 04.50, df0224, p B0.001) and treatment condition (t 03.18, df 0224, p 00.002).
Discussion
This study tested a modified version of the TPB for predicting both safer sex intentions and actual engagement in safer sex in a sample of HIV-negative heterosexual methamphetamine users. According to this model, the three constructs of attitudes toward condoms, social norms regarding condom use, and perceived control beliefs for safer sex behaviors should significantly predict one's intention to engage in safer sex (Ajzen, 1991) . Our results provide clear support for this model. Specifically, we found that more positive attitudes toward condoms, greater expectations from their peers to engage in safer sex behaviors, and greater control over negotiating safer sex and using condoms all significantly predicted intention to use condoms during sex. Further, our results expand this model by identifying three additional factors that predict intention to engage in safer sex in this population. Specifically, greater desire to stop unsafe sex was associated with greater intention to practice safer sex, whereas higher levels of methamphetamine use and greater intentions to engage in sex were associated with reduced intention to practice safer sex behaviors.
Also consistent with the TPB, safer sex intentions significantly predicted behavioral outcomes (i.e., future safer sex behavior). That is, individuals who reported more intention to engage in safer sex actually used condoms a greater percentage of the time they had sex. We acknowledge that these data are correlational in nature, and therefore urge caution in interpreting our results as causal. Nonetheless, these results may have implications for the development of interventions for increasing safer sex practices in methamphetamine-using individuals. First, it would be interesting to test whether or not reducing methamphetamine use increases intentions to practice safer sex, which in turn decreases risky sexual behaviors. That is, interventions designed to reduce AIDS Care 21 risky sexual behavior may wish to incorporate cognitive-behavioral and contingency management components for reducing methamphetamine use. Indeed, others have demonstrated the efficacy of a cognitive-behavioral intervention with contingency management for reducing methamphetamine use and sexual risk behaviors in a population of methamphetamine-dependent gay and bisexual men, although the authors did not examine whether change in methamphetamine use mediated change in sexual risk behavior (Shoptaw et al., 2005) . Future studies may want to examine this effect.
We found that desire to stop risky sex behaviors was associated with intentions to use condoms during sex. We believe this finding is interesting because it suggests that motivational interviewing (MI) (Miller & Rollnick, 1991 ) may be useful for reducing risky sex behaviors in this population. In particular, MI seeks to produce ''change talk'', or a desire to change, which in turn strengthens one's commitment to actual change. We believe use of MI to elicit ''change talk'' for risky sexual behaviors in methamphetamine-using individuals may be an important component of riskreduction interventions. MI may be used prior to an existing intervention for reducing sexual risk behaviors or can be integrated into these interventions as a means of augmenting their effects. Again, our study was correlational, and these suggestions should be tested scientifically to determine their merit.
Weaker intentions for having sex were one of the best predictors of intention to engage in safer sex behaviors. Specifically, individuals who did not intend to have sex were more likely to report intentions to engage in safer sex behavior. While this intuitively makes sense, other factors may also have played a role in this relationship. Specifically, individuals who had lower intentions to have sex also tended to report stronger social norms for safer sex (r 0(0.15), reduced use of methamphetamine (r0 0.15), and increased desire to stop unsafe sex (r 0( 0.12). Therefore, it seems likely that a combination of these factors played a role in explaining this relationship. Researchers may wish to further examine factors that explain a relationship between sex intentions and safer sex intentions.
There are limitations to this study, including the volunteer sample and high attrition rate. Indeed, of participants completing baseline measures, 46% did not complete their follow-up measures. This prevented us from testing the full model in all participants who completed baseline measures. While it would be ideal to know how our expanded model performs in predicting safer sex intentions and sexual risk behavior among a full sample of participants, we believe the accuracy of our model for predicting safer sex intentions among the sub-sample of 228 participants (i.e., 48.2% of variance explained) suggests this model may perform particularly well. Nonetheless, as discussed in our previous manuscript (Mausbach et al., 2007) , methamphetamine-using individuals are difficult to track over time, and 20% of participants in this sample were incarcerated over the course of the study. Those participants who did not complete follow-up assessments reported less desire to stop unsafe sex, suggesting this sample was ''treatment seeking'' and more likely to change sexual behavior over the six-month study period. Whether these results apply to non-treatment seeking methamphetamine users is unclear, and future research should replicate these results in this sample.
In summary, we find strong support for a model of sexual risk behavior in a sample of HIV-negative heterosexual methamphetamine users, as indicated by our model explaining nearly 50% of the variance in safer sex intentions. In addition to increasing efficacy for, altering normative beliefs and improving positive attitudes toward safe sex behaviors, our model suggests additional targets for interventions designed to increase safer sex practices in this population. These targets include increasing one's desire to change sexual risk behavior, reducing amount of methamphetamine used, and reducing depressive symptoms. We anticipate interventions incorporating techniques targeting these components will demonstrate efficacy for increasing safe sex practices in this high risk population.
